We describe plasma physics experiments using the Nova laser that investigate the temporal and spectral characteristics of directly baekscattered laser light. The stimulated Raman and Briilouin instabilities are studied for a variety of plasma conditions, drive laser intensities, and beam smoothing conditions. The experimental facility, beam smoothing techniques, and some experimental results are described.
INTRODUCTION
Strongly driven nonlinear waves in a laser produced plasma have been the subject of experimental investigations for many years.O) These experiments have focused their efforts on measuring a broad range of phenomena such as resonance absorption, filamentation, density profile modification, and the growth and saturation of various instabilities. Experimental studies to understand laser plasma instabilities have become particularly important in recent years as a result of the vigorous research effort in laser driven inertial confinement fusion (ICF). It is well known that the success of ICF depends partly on weakening the undesirable effects of two particular parametric instabilities. These instabilities are the stimulated Raman scattering (SRS) instability and the stimulated Brillouin scattering (SBS) instability. Electron Landau damping from the SRS instability produces fast electrons which can preheat the core of an ICF pellet prior to the arrival of the compression shock 1Lawrence Livermore National Laboratory, University of California, Livermore, California 94551. 2t~cole Polytechnique, Palaiseau, France.
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front. (2) The SBS instability can scatter a substantial fraction of the incident laser light causing an overall reduction in drive efficiency and drive symmetry. Both of these instabilities degrade the target compression efficiency in an ICF experiment.
We are presently conducting several kinds of experiments using the Nova laser which are intended to study the physics of these two scattering instabilities. The natural complexity of parametric instabilities suggests that these experiments are best conducted in a small scale simplified environment. Here, the experimental results are not obscured by the uncertainties of a complicated plasma geometry and multiple laser beam characteristics as is the case in large scale hohlraum experiments. (3) The Nova two beam experimental facility offers some of the advantages usually found in a small scale experimental facility such as a large degree of experimental flexibility and a simple laser interaction geometry.
The purpose of this paper is to describe the plasma physics experiments presently conducted in the Nova two beam experimental facility which study beam smoothing effects on stimulated Raman and Brillouin backscattering. The organization of the remainder of the paper is as follows. Section 2 describes the Nova two beam facility and several measurements which are made as part of the parametric instability experiments. Section 3 describes the spatial and temporal beam smoothing techniques presently used on Nova. Typical characteristics of the target plasma are discussed in Section 4 and Section 5 describes several results from the parametric instability experiments. Finally, Section 6 presents the conclusions. Figure 1 shows a picture of the Nova two beam experimental facility. Two arms of the Nova laser enter the target chamber from opposing directions and are both focused to the center of the chamber by an f/4.3 lens.
THE NOVA TWO BEAM EXPERIMENTAL

FACILITY
A single Nova arm can provide up to about 8 TW of power at 1054 nm for a pulse duration of 1 ns. Frequency conversion KDP crystals can convert the 1054 nm laser light to either 527 nm or 351 nm with a conversion efficiency of about 40%.
One use of this experimental facility is to study the behavior of the SRS and SBS backscattered instabilities for a variety of plasma and laser parameters. In addition, experiments investigating X-ray lasers, hydrodynamic Raleigh-Taylor instabilities, laser produced shock waves in solid matter, and a number of other topics are conducted in this facility.
A typical experiment to study the scattering instabilities begins with a 1-ns long preform laser pulse of 351 nm light. This pulse preforms a long density scale length plasma (the electron density decreases by one efold in a distance of about 500 Ixm) by exploding either a plastic or titanium foil target. This preform pulse is Fig. 1 . The Nova two beam experimental facility.
